Dose dependence of emergence of resistance to linezolid in Enterococcus faecalis in vivo.
The emergence of resistance to antibiotics in vivo, particularly in commensal, potentially pathogenic bacteria, is a factor that is key to the future of antibiotics. To better document the circumstances favoring the emergence of resistance to linezolid (the first of a new class of antibiotics, the oxazolidinones), we modeled the effect of different regimens of linezolid on Enterococcus faecalis in gnotobiotic mice. We studied the rate of emergence of linezolid-resistant E. faecalis mutants in the digestive tract of gnotobiotic mice monoassociated with linezolid-susceptible E. faecalis and fed with water containing linezolid (0.5, 0.05, or 0.005 g/L). 23S Ribosomal RNA (rRNA) mutations were characterized by sequencing each of the 4 copies of the rRNA genes individually. Mutants were readily obtained in vivo, but the frequencies, persistence, and type of mutants were all dependent on the linezolid regimen. Mutations conferring resistance, either the G2505A or G2576U mutation, were present in domain V of the 23S rRNA gene of all resistant isolates. Levels of resistance increased with the number of mutated copies of the 23S rRNA gene and with duration of exposure. The antibiotic dose appears to be critical in the dynamics and molecular basis of resistance.